Chemical study of the aerial parts of Asclepias otarioides led to the isolation of four pentacyclic triterpenes and one cardenolide glycoside. This is the first report on the occurrence of the triterpenes 1, 3, and 4 in the genus Asclepias.
Introduction
The American genus Asclepias (fam. Apocynaceae, subfamily Asclepiadoideae) includes about 150 species, 68 of which grow in Mexico, and nearly half of them, are endemic [1] [2] [3] . Previous chemical investigations of Asclepias species have shown that different types of steroidal compounds such as cardenolides, pregnanes and androstanes, usually as glycosides, are the main metabolites of these plants [4] [5] [6] . However, flavonoid glycosides [7] , megastigmane glycosides [8] , triterpenes [4, 9] , conduritols, and conduritol glycosides [10] have been also isolated from these plants. Asclepias species have ecological significance by their relationship with the monarch butterfly, Danaus plexippus; an insect that sequestrates cardenolides from Asclepias plants as a chemical defense mechanism against predators [11] . Although Asclepias species are considered toxic, some of them are used in folk medicine as anthelmintic, analgesic, cardiotonic, and for the treatment of dermatological problems [3] , cancer [4] , pleuresy, bronchitis [6] , and asthma [9] . This paper describes the isolation and the structure elucidation of the major constituents of the aerial parts of Asclepias otarioides E. Fourn., an herbaceous plant, endemic to Mexico [12] .
Results and Discussion
As result of the chemical study of the aerial parts of A. otarioides, three oleanane-type triterpenes (1) (2) (3) , one lupane-type triterpene (4), one cardenolide glycoside (5), β-sitosterol glucoside and a mixture of β-sitosterol/stigmasterol were isolated. The oleanane-type triterpenes were identified as oleanonic acid (1) [13] [14] [15] , oleanolic acid (2) [16, 17] , and 3,4-seco-olean-12-en-3,28-dioic acid (3) [18] , while the structure of the lupane-type triterpene corresponded to betulinic acid (4) [19, 20] (Fig. 1 ). Structures of compounds 1-4 were determined by analyses of their IR, MS and NMR spectra and comparison of these data with those reported in the literature. β-Sitosterol glucoside and the mixture of β-sitosterol/stigmasterol were identified by comparison of their 1 H NMR spectra and physical constants with those of authentic samples.
Compound 5 was part of a complex mixture from which it could not be isolated. So, the mixture was esterified (Ac 2 O-pyridine) and compound 5 was isolated as the pentaacetyl derivative 6. The molecular formula of this derivative was assigned as C 39 H 54 O 15 by the pseudomolecular ion at m/z 785.3356 [M + Na] + observed in its HRESIMS (calcd. for, 785.3355). The 13 C NMR spectrum of compound 6 showed 39 signals; 10 of them correspond to 5 acetyl groups, another 6 signals were assigned to a monosaccharide, and the remaining 23 signals were atributted to a cardenolide. The 1 H NMR spectrum showed the signals for the sugar moiety at δ 4.84 (d, H-1'), 4.79 (dd, H-2'), 5.60 (t, H-3'), 4.66 (dd, H-4'), 3.94 (dq, H-5'), and 1.21 (d, H-6'). The coupling constants of these signals (J 1-2 = 8.0 Hz, J 2-3 = J 3-4 = 3.0 Hz , J 4-5 = 10.0 Hz) led to the identification of this sugar as β-allomethylose [21] . The presence of an α,β-unsaturated-γ-lactone in the aglycone was deduced from 1 H NMR signal at δ 5.85 for the vinyl proton H-22 and those 3 -18) . These assignments were based on analysis of the 2D NMR spectra, establishing the structure of the cardenolide as that of 12β-hydroxycoroglaucigenine. The HMBC correlation of H-1' to C-3 showed that the allomethylose was bonded to the oxygen at C-3. In the same manner was established that the acetyl groups were bonded to the oxygens at C-12, C-19, C-2', C-3', C-4' and C-6'. The derivative 6 was identified as 12
which has not been described previously. Thus, the cardenolide present in A. otariodes was identified as 12β-hydroxycoroglaucigenine-3-O-β-D-allomethyloside (5) [21] .
To our knowledge, this is the first report on the ocurrence of oleanonic acid (1), 3,4-seco-olean-12-en-3,28-dioic acid (3), and betulinic acid (4) in Asclepias genus. Oleanolic acid (2) and other pentacyclic triterpenes have been isolated from A. syriaca, A. linaria and A. speciosa [9, 22, 23] . 12β-Hydroxycoroglaucigenin-3-O- β-D-allomethyloside (5) and its aglycon were isolated from A. curassavica [21, 24] . Thus, the chemical composition found in A. otarioides was consistent with those found in another species of Asclepias genus, in which the same type of compounds were present. This indicates that not only cardiac glycosides, but pentacyclic triterpenes are relevant constituents of Asclepias species.
Experimental
General experimental procedures. Melting points (uncorrected) were determined on a Fisher Jones melting point apparatus. Optical rotations were measured on a Perkin Elmer 343 polarimeter. The IR spectra were recorded on a FTIR-Magna 750 spectrophotometer. NMR spectra were recorded on a Varian Unity Plus 500 or on Varian XR-300 spectrometers, using TMS as internal standard. EIMS were measured on a JEOL JMS-AX505HA mass spectrometer. HRESIMS was recorded on a Bruker microTOF II ESI mass spectrometer. Column chromatographies operated with vacuum (CC) were performed on silica gel 60 (Merck G). Thin layer chromatographies (TLC) were carried out on precoated Macherey-Nagel Sil G/UV 254 plates with thicknesses of 0.25 mm. 
